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論文題目 MorphologyControl ofFe，O.-based Materials by Aqueous Solution 
This paper mainly described the preparation methods of several kinds of morphologies of 
( I Fe品ーba副 matel'Ials，s帥 as:Fe304 n叩 op置ticles，CoFe204 thin film剖 dFe304 hollow 
microspheres， inaqueous solution. To obtain the nanoparticles with narrow si四 distributionor 
metal oxide or metal hydroxide deposited on surfa，印 ofinorganic or or自由1Icsubstrates， the 
deposition rate of the target materials in the solution must be controlled. The deposition rate 
usually can be optimized by controlling the pH value of reaction system， the ion concentration 
in the starting solution and the reaction temperaωre. As the preparation process of F，匂04
n田 op紅ticles，a new modified co-p田cipitationmethod which uses a halιpermeable membrane 
to PD田 ipitateFe304 in water under a constant pH， was put forwarded.刀lemanipulation 
procedure of this method is very simple and can be used to scale-up production. To the 
synthesis of CoFe204 thin film and Fe304 hollow spheres， the direct deposition method from 
阻 aqueoussolution was adopted. Comparing with tl田 vaporphase deposition method， the 
direct deposition method is more advantageous since it is possible to deposite metal oxide or 
hydroxide thin films on subs甘ateswith large dimensions and complicated shapes at low 
temperaωre without involving阻 yenergy-consuming equipment. Some kinds of deposition 
reaction can be applied to this technique: the deposition metal oxides by varying ofvalences of 
metal ions in aqueous solution， only increasing the pH value nearby the surfaces of subs仕'ates
by catalysis reaction of urea-urease. In the process of the synthesis of Fe304 hollow 
microspheres，血esuspension polymerized polydivinylbe回 .eneσDVB)template was adopted. 
The Fe304 nanoparticles were白bricatedby hydrolyzing Fe2+ and Fe3+ ions with NaOH 
diffusing白rougha half-perrn曲 blemembrane. The Fe304 nanoparticles， about 15mn in 
diameter， showed ferrimagnetism with very small coercivity and remanent magnetization. And 
the nanoparticles were comもinedwith Sphaeroti1us natans， a Gram -negative bacterium used in 
biosorption ofheavy metal ions in water， top田P町ea compositeむiosorbent.
The ferrimagnetic COxFe3.x04 thin films have been prepared on glass substrates by a new 
aqueous solution-balled sol-gel method without involving any 0沼田1Icadditives 01' solvents. 
This process consists of deposition of precursor (，α-FeOOH)白in自凶sin an aqueous solution， 
adsorption of記京+on thepr田 ursorfilm and heat-treatment ofthe Co・bearingp田町田01"film at 
673K for lh in a flow of 55%CO + 45%C02・
Hol1ow Fe304 microspheres a few tens micrometers in di制問terwere fabricated by calcining 
iron hydroxide precipitated on spherical PDVB template 、吋thenzymatical1y supplied 
阻 lmonia.Monophasic Fe304 hollow spheres were obtained by calcining the precursor at 
1 073K for lh in anequinlOlar mixed gas of C02四 dH2・
(12ptシングノレスペース 300語程度)
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以上、博士学位論文として十分な内容を備えていると判断し、合格とする。
最終試験の結果の要旨
公総会後、学位論文に関連した無機化学および材料科学分野の口頭試問を、 2日分にわたって
行った。
学位論文の背景となる基礎科学、材料の応用分野および将来展望などについて、十分な理解
と考察がうかがえた。
よって、最終試験は合格とする。
